All the reagents and solvents were commercially available and used as received.
Materials and Instrumentation
All the reagents and solvents were commercially available and used as received.
Elemental analyses for C, H, and N were performed on a Perkin-Elmer 240C analyzer.
FT-IR data were recorded on a Vector27 Bruker Spectrophotometer with KBr pellets in the 4000 -400 cm −1 region. TGA data of compounds 1, 2, I3 − @1 and I3 − @2 were obtained on a STA 449C thermal analysis system with a heating rate of 10 °C min −1 under N2 atmosphere. TGA data of MNPs@1 and MNPs@2 were obtained on a STA 449C thermal analysis system with a heating rate of 10 °C min −1 under air atmosphere.
The PXRD data were collected with a scan speed of 5 s· deg −1 on a Bruker Advance D8 (40 kV, 40 mA) diffractometer with Cu radiation (λ= 1.54056 Å) at room temperature.
Calculated PXRD patterns were generated using Mercury 3.0. Electron paramagnetic resonance (EPR) spectra were obtained by using a Bruker EMX-10/12 variabletemperature apparatus at 110 K. Gas sorption measurements were conducted using a Micrometritics ASAP 2020 system. The SEM images were recorded on Hitachi S-3400N II and with EX-250 energy-dispersive X-ray micro analyzer. Transmission electron microscopy (TEM) and high-resolution TEM (HRTEM) images were acquired on a JEOL JEM 2100 microscope (200 kV). The samples were prepared by casting powder sample dispersions in ethanol on carbon-coated copper grids. Precise elemental concentrations of Ag, Pd, Au, and Zr were determined by inductively coupled plasma atomic emission spectroscopy (ICP-AES) on an Optima 5300DV plasma ion spectrum mass spectrometer, for which the samples were prepared by dissolving NPs in H2O2/HNO3 (1 : 1, v/v) with controlled concentrations. X-ray photoelectron spectroscopy (XPS) was recorded on a PHI 5000 VersaProbe X-ray photoelectron spectrometer using standard and monochromatic Al Kα radiation. The binding energies from the spectra were calibrated against the C 1s peak located at 284.6 eV. Solid state cyclic voltammetry measurements were performed in TBAPF6/CH3CN electrolyte using a BASi Epsilon electrochemical analyser and three electrode system. Argon was bubbled through solutions of 0.1 M TBAPF6 dissolved in distilled CH3CN. The CVs were recorded using a glassy carbon working electrode (1.5 mm diameter), a platinum wire auxiliary electrode and an Ag/Ag + wire quasi-reference electrode. The sample was mounted on the glassy carbon working electrode by dipping the electrode into a paste made of the powder sample in CH3CN. Ferrocene was added as an internal standard upon completion of each experiment. All potentials are reported in mV versus Fc/Fc + couple.
X-Ray Crystallographic Analysis
Crystal structure determination and Rietveld refinement by powder X-ray diffraction:
We applied Ab initio powder X-ray diffraction crystal structure determination and Rietveld refinement for compound 1.
The Powder X-ray Diffraction of compound 1 was measured on PANalytical X'Pert Powder X-ray powder diffractometer operated at a voltage of 60 kV and current of 55 mA with CuKα radiation (λ = 1.5418 Å) from 2.5 to 40° with step of 0.02°. The background was subtracted before crystal structure determination. Peak hunting, indexing, cell parameter determination refinement and the space group determination was conducted by the program of CMPR and EXPO2014, The initial structure was solved by the combination simulated Annealing + direct space method by program of EXPO2014. The final structure refinement was conducted by the Fullpro program. The observed and refined profiles shows good agreement with Rp =3.69%, Rwp=4.15%,
Single Crystal Structure Studies. Data of TTFTB-OEt was collected on a Bruker D8
Venture diffractometer outfitted with a PHOTON-100 CMOS detector using monochromatic microfocus Mo-Kα radiation (λ= 0.71073 Å) that was operated at 50 kV and 40 mA at 153 K by a chilled nitrogen flow controlled by a KRYOFLEX II low temperature attachment. Data of 2, I3 − @2, Ag NPs@2, and Au NPs@2 were collected on a MarCCD mx300 in the National Center for Protein Sciences Shanghai at the Shanghai Synchrotron Radiation Facility at 100 K. The diffraction data of 2, I3 − @2, Ag NPs@2, and Au NPs@2 were transformed by APEX3 (The file type of the diffraction pictures was changed from name.mccd to name.sfrm). The raw data collection and reduction were done using APEX3 software. 1 Adsorption corrections were applied using the SADABS routine. The structures were solved by direct methods and refined by full-matrix least-squares on F 2 using the SHELXTL software package. 2 Nonhydrogen atoms were refined with anisotropic displacement parameters during the final cycles. Hydrogen atoms of TTFTB 4− and Me-TTFTB 4− were calculated in ideal positions with isotropic displacement parameters. The coordinated benzoate anion, free solvent molecules of DMF or cyclohexane for compounds 2, I3 − @2, Ag NPs@2, and Au NPs@2 were highly disordered and were not successfully located or refined. The diffuse electron densities resulting from these residual solvent molecules were removed from the data set using the SQUEEZE routine of PLATON and refined further using the data generated. 3 The contents of the solvent region are not represented in the unit cell contents in crystal data. Attempts to precisely refine the solvent molecules were unsuccessful due to the disorder of solvent molecules and the adjacent heavy Zr atoms.
Therefore, the content of solvent molecules was calculated from TGA (the weight loss before 120 °C is attributed to the removal of H2O in the pore, and the weight loss between 120 to 220 °C is assigned to the DMF). C1-S1-C2 96.09 (12) S1-C1-S2 114.39 (15) C1-S2-C3 95.70 (13) C1 i -C1-S1 123.6 (3)
Symmetry transformations used to generate equivalent atoms: (i) -x+2, -y+2, -z+1. 
Table S6
The central C-C and C-S bond length in 2, I3 − @2, Ag NPs@2 and Au NPs@2.
2
C10-C10 vii 1.23 (2) C10'-C10' vii 1.33 (4) S1-C10 1.767 (7) S1-C9 1.783 (6) S1'-C10' 1.758 (9) S1'-C9 1.783 (7) I3 − @2 C10-C10 ii 1.401 (8) C10-S1 1.723 (2) C9-S1 1.735 (3) Ag NPs@2
C10-C10 vii 1.425 (10) C10'-C10' vii 1.429 (11) S1-C10 1.661 (5) S1-C9 1.687 (8) S1'-C10' 1.659 (8) S1'-C9 1.696 (9) Au NPs@2
C10-C10 vii 1.38 (3) C10'-C10' vii 1.37 (4) S1-C9 1.677 (8) S1-C10 1.701 (8) S1'-C10' 1.681 (9) S1'-C9 1.700 (8) (vii) -x, -y+1, z; (ii) -x, -y+1, z. Figure S1 . (a) The configuration between the TTF motif and benzene rings in the compound TTFTB-OEt. Plane 1 contains S1, S2, S1, and S2; Plane 2 contains C6, C8, C9, and C5; Plane 3 contains C14, C15, C17, and C18. (b) The configuration between the TTF motif and benzene rings in the compound Me-TTFTB in compound 2. Plane 1 contain C9, C9, C9, and C9; Plane 2 contain C3, C4, C6, and C7. 
Stability and Porosity Tests
Samples for the stability test are prepared with the following procedure: 10 mg of samples 1 or 2 were added in the 1 mL of solvents or solutions with different pHs (HCl and NaOH solutions) for 24 hours without stirring. During this period, there is no pH and color change of the solution (the solution will be red when samples are added in the solution of pH 13 and 14.) were observed.
Figure S10. X-ray powder diffraction patterns of compound 2 in different organic solvents or in air for 24 hours. In-situ Generation of Metal Nanoparticles Figure S25 . X-ray powder diffraction patterns of compounds I3 − @2, Ag NPs@2, Pd NPs@2, and Au NPs@2. The diffraction peaks of (100) families are stronger than expected due to the preferred orientation of cubic crystals. Figure S26 . The IR spectra for 1, 2, I3 − @1 and I3 − @2. Figure S27 . The TGA plot of I3 − @1 and I3 − @2 in N2 atmosphere. Figure S28 . X-ray photoelectron spectra for compounds 2 and I3 − @2. Figure S29 . The solid state EPR spectra of I3 − @2 at 110 K. Insert shows the spectrum of compounds 2, which is EPR silent. Figure S30 . The solid state EPR spectra of compounds 1, I3 − @1, Ag NPs@1, Pd NPs@1, and Au NPs@1 at 110 K. It should be noted that the first peak at 2.5 degree overlaps with the background, therefore it is not very obviously. 
